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 This study compared eating disorder (ED) characteristics and treatment seeking 
behaviors between athletes and non-athletes in a large, community-based sample. During the 
2018 National Eating Disorders Awareness Week, 24,043 respondents, 14.6% of whom 
identified as an athlete, completed an online screen through the National Eating Disorders 
Association. In addition to various demographic questions, data were collected on disordered 
eating behaviors, ED diagnosis/risk, treatment history, and intent to seek treatment were 
collected. Over 86% met criteria for an ED/subthreshold ED, and of those, under 3% were 
currently in treatment. Athletes reported more frequent excessive exercise episodes and less 
frequent binge eating episodes compared with non-athletes. No significant differences 
emerged across treatment history; however, a larger percentage of athletes (66% vs 62%) 
reported no intent to seek treatment post-screen. Future work should directly connect 
















The author would especially like to thank the National Eating Disorders Association and 
their staff for their generosity, support, and contributions to the screening tool. We would also 










TABLE OF CONTENTS 
LIST OF TABLES…………………………………………………………………………………………………………………..…… vii 
LIST OF FIGURES………………………………………………………………………………………………………………….…. viii 
LIST OF ABBREVIATIONS……………………………………………………………………………………….…………….…... ix 
CHAPTER 1: INTRODUCTION……………………………………………………………………………………………………. 1 
 Eating Disorders in Elite Athletes…………………………………………………………………………………. 1 
 Eating Disorders in College Athletes…………………………………………………………………………….. 2 
 Treatment Barriers and Treatment Seeking in Athletes……………………………………………….. 5 
Screening Athletes for Eating Disorders……………………………………………………………………….. 7 
CHAPTER 2: METHODS…………………………………………………………………………………………………………… 10 
 Procedure…………………………………………………………………………………………………………………… 10 
 Participants………………………………………………………………………………………………………………… 10 
 Measures………………………………………………………………………………………………………………….… 11 
  Demographics……………………………………………………………………………………………….… 11 
Disordered Eating Behaviors and Probable Diagnostic and Risk Categories…..… 11 
Treatment Seeking………………………………………………………………………….…………….… 12 
 Data Analysis………………………………………………………………………….……………………..………….… 13 
  Primary Aim 1………………………………………………………………………….……………..…….… 13 
  Primary Aim 2……………………………………………………………………………………………….… 14 





  Primary Aim 3………………………………………………………………………….…….…….……….… 15 
CHAPTER 3: RESULTS………………………………………………………………………….………………….…………….… 17 
 Sample Description……………………………………………………………….…..……………….…………….… 17 
 Aim 1 Results: Disordered Eating Behaviors………………………….…..…………….……………….… 19 
Aim 2 Results: Diagnostic and Risk Categories………..…………….…..…………………….……….… 21 
 Aim 3 Results: Treatment History and Intent to Seek Treatment Post-Screen…….…….… 24 
CHAPTER 4: DISCUSSION…………………………………………………………………….…………………….………….… 27 
Disordered Eating Behaviors………………………………………………….…………………….…….…….… 28 
Diagnostic and Risk Categories……………………………………………….…………………….…….…...… 30 
Treatment History and Intention to Seek Treatment……………….………………………….…...… 32 
Additional Findings………………………..……………………………………….…………………….…….…...… 33 
Strengths……………..………………………..……………………………………….…………………….…….…...… 34 
Limitations…………..………………………..……………………………………….…………………….…….…...… 34 
Future Directions..………………………..……………………………………….…………………….…….…....… 36 
APPENDIX 1: Stanford-Washington University Eating Disorders 3.0 Screener……………….……….. 39 











LIST OF TABLES 
TABLE 1: Disordered Eating Behavior Frequencies over the Previous  
3 Months for Total Sample, Athletes, and Non-Athletes.…..…………………….….…….…….… 19 
 
TABLE 2: Results of Disordered Eating Behavior Logistic Regression  
and Negative Binomial Regression Models…………..…….……………………………….……….….… 21 
 
TABLE 3: Results from Diagnostic and Risk Categories for the Total  
Sample, Athletes, and Non-athletes……………….…………..………………………….…..…….….….… 22 
 
TABLE 4: Percentages of Self-Identified Athletes and Non-athletes  
across Diagnostic and Risk Categories..……….…..………………………………………….…….……..… 23 
 
TABLE 5: Diagnostic and Risk Category Multinomial Regression Results 
Comparing Athletes and Non-Athletes.………….………..………………………………….………..….… 23 
 
TABLE 6: Breakdown of Treatment Status for Athletes and Non-Athletes.……………….…………..… 24 
 
TABLE 7: Breakdown of Treatment Modalities for Individuals who  







LIST OF FIGURES 
FIGURE 1: Sample Characteristics across Age, Gender, Annual Income,  
Partnership Status, and Racial Identity……………………………………………………………………….. 18 
 
FIGURE 2: Histogram of Responses for Intention to Seek Future Treatment  
for Individuals who Screened Positive for an Eating Disorder or  






LIST OF ABBREVIATIONS 
AN  Anorexia Nervosa 
ARFID  Avoidant/Restrictive Food Intake Disorder 
BED  Binge-Eating Disorder 
BN  Bulimia Nervosa 
DE  Disordered eating 
DSM-IV Diagnostic and Statistical Manual of Mental Disorders-IV 
ED   Eating disorder 
EDNOS  Eating Disorder Not Otherwise Specified 
FDR  False Discovery Rate 
NCAA  National Collegiate Athletic Association 
NEDA  National Eating Disorders Association 
SD  Standard deviation 
subBED Subthreshold Binge-Eating Disorder 
subBN  Subthreshold Bulimia Nervosa 
SWED  Stanford-Washington Eating Disorders Screen 











CHAPTER 1: INTRODUCTION 
 
Eating disorders (EDs) affect between 1-5% of the population (Smink, van Hoeken, & 
Hoek, 2012), and less than a third of individuals with EDs report receiving treatment in the past 
12 months (Hudson et al, 2007; Kazdin, Fitzsimmons-Craft, & Wilfley, 2017). Athletes are a 
particular group that often exhibits a higher prevalence of EDs compared to non-athletes (Joy, 
Kussman, & Nattiv, 2016; Sundgot-Borgen & Torstveit, 2004; Thompson & Sherman, 2010). A 
review of the literature on athletes with EDs conducted by Bratland-Sandra and Sundgot-
Borgen (2013) reported that 0-8% of male-identified athletes and 6-33% of female-identified 
athletes screened positive for an ED. The prevalence of disordered eating behaviors (i.e., 
opposed to threshold diagnoses) was higher for both genders (up to 19% in male-identified 
athletes and up to 45% in female-identified athletes).  
 
Eating Disorders in Elite Athletes 
Among elite athletes, several studies have found a high prevalence of EDs in individuals 
participating in leanness sports, which are defined as sports with a weight class requirement or 
in which a lean physique is perceived to provide an advantage (Thompson & Sherman, 2010, pg 
4) and include endurance, aesthetic, and weight-class sports (as suggested by Sundgot-Borgen 
& Larsen, 2007). In a study of 186 elite Norwegian athletes and 145 age- and gender-matched 
controls, Torstveit, Rosenvinge, and Sundgot-Borgen (2007) found that 46.7% of female-





in non‐leanness sports; the same study found a total of 32.8% of athletes screened positive for 
an ED compared to 21.4% of non-athlete controls. Among the elite athletes in this study, 4.8% 
were diagnosed with anorexia nervosa (AN), 8.8% with bulimia nervosa (BN), and 19.9% with an 
eating disorder not otherwise specified (EDNOS) according to criteria from the Diagnostic and 
Statistical Manual of Mental Disorders-IV (DSM-IV; American Psychiatric Association, 2000). Of 
the athletes who screened positive for an ED, 68.8% competed in leanness sports. Among elite 
Australian female-identified athletes, 15% of athletes competing in leanness sports screened 
positive for AN or BN compared to 2% of athletes competing in non-leanness sports and 1% of 
non-athlete controls (Byrne & McClean, 2002). In this study, athletes also reported increased 
frequencies of ED behaviors compared to non-athletes. 
 
Eating Disorders in College Athletes 
Existing research on college athletes has yielded more mixed results. Although female-
identified college athletes have a higher prevalence of EDs and ED symptomatology than male-
identified college athletes (e.g., Krebs et al., 2019), less evidence exists supporting higher 
prevalence of EDs in college athletes than non-athletes. As highlighted by one of the largest 
studies of college athletes (N=1,445), only 1.1% of female-identified athletes and 0% of male-
identified athletes met DSM-IV criteria for BN, and none met criteria for AN (Johnson, Powers, 
and Dick, 1999), which is lower than the prevalence of EDs in epidemiological studies of the 
general population (Hudson et al., 2007). On the other hand, the same study found that 2.9% of 
female athletes met criteria for sub-threshold AN, and 9.2% met criteria for sub-threshold BN. 





because athletes are known to underreport their ED symptoms (Sundgot-Borgen, 1993). There 
is a dearth of evidence regarding the categorized breakdown of ED diagnoses in college 
athletes; however, college athletes who participate in leanness sports report greater ED 
symptomatology than those participating in non-leanness sports (Lenka et al., 2016; Reinking & 
Alexander, 2005), mirroring the findings in elite athletes.  
In terms of ED behaviors, Greenleaf and colleagues (2009) reported that 27.5% of 
female-identified college athletes were symptomatic with 18.5% reporting weekly binge eating, 
25.5% exercising two or more hours/day specifically to burn calories, 15.2% using 
compensatory methods following a binge episode, 15.7% fasting or going on diets at least twice 
in the past year, 2.5% vomiting weekly, and 1.5% using laxatives or diuretics weekly, indicating 
that college athletes frequently engaged in a wide range of ED behaviors. One of the only 
studies comparing college varsity athletes, club athletes, independent exercisers, and non-
exercisers observed higher frequency of ED symptomatology (drive for thinness, body 
dissatisfaction, and bulimia symptoms as measured by the Eating Disorder Inventory; Garner, 
Olmsted, & Polivy, 1983) at higher levels of sport participation (Holm-Denoma et al., 2009). 
To understand the elevated prevalence of EDs in athletes reported in some studies, 
sport-specific risk factors have been explored that reach beyond the known risk factors in the 
general population (e.g., Jacobi et al., 2011; Striegel-Moore & Bulik, 2007). As summarized by 
Bratland-Sandra and Sundgot-Borgen (2013), these sport-specific risk factors include, but are 
not limited to, the following: participation in sports that emphasize leanness, reduction of body 
fat, or weight cycling (Currie, 2010; Rodriguez, DiMarco, & Langley, 2009; Torstveit, Rosenvinge, 





perfectionism, both of which are common among successful athletes and in those with EDs 
(Forsberg & Lock, 2006; Thompson & Sherman, 1999); early sport specialization (Currie 2010; 
Sundgot-Borgen, 1994); exposure to traumatic and triggering events such as injuries (Currie 
2010; Sundgot-Borgen, 1994); and negative coach behavior and comments (Biesecker & Martz, 
1999; Currie, 2010; Jacobi et al., 2011).  
Unfortunately, despite widespread sports participation in other individuals, few studies 
assessing athletes with EDs sample more broadly than elite or college athletes. Limited research 
has evaluated high school athletes; however, the few existing studies typically focus on 
symptoms of the Female Athlete Triad (e.g., Brown, Wengreen, & Beals, 2014; Thein-
Nissenbaum & Carr, 2011; Thralls et al., 2016; see footnote1) or disordered eating behaviors 
(e.g., Nichols et al., 2007; Pernick et al., 2006; Rosendahl et al., 2009). Much less is known about 
at what level of sports participation or which developmental stages athletes diverge from non-
athlete peers in terms of ED prevalence. In part, the focus on elite or college athletes is due to 
the ease of recruiting via avenues related to their sport participation (Thompson & Sherman, 
2010). Community studies of athletes that may include high school athletes, intramural 
athletes, “weekend warriors,” and older athletes beyond their peak elite status are lacking. 
Additionally, most existing research on athletes has assessed the prevalence of EDs in athletes 
using diagnostic criteria from the DSM-IV rather than with the updated DSM-5 criteria 
(American Psychiatric Association, 2013). Taken together, the combination of risk factors 
–––––––––––––––– 
1 The Female Athlete Triad has since been modified to include males and has been renamed as Relative Energy 
Deficiency in Sport (RED-S). See the International Olympic Committee’s consensus statement for more information 





unique to sport participation, the high levels of ED symptomatology, and the significant gaps in 
the literature indicate that EDs in athletes warrants updated research. 
 
Treatment Barriers and Treatment Seeking in Athletes 
Compounding the high prevalence of EDs in athletes are barriers that impede individuals 
from seeking and receiving treatment. Barriers to mental health treatment in general include 
high cost, lack of availability and accessibility, stigma (Eisenberg, Downs, Golberstien, & Zivin, 
2009; Eisenberg, Nicklett, Roeder, & Kirz, 2011), low perceived need, and attitudinal factors 
(Mojtabai et al., 2012). An additional barrier for individuals with EDs is that almost half of those 
affected do not recognize that their ED warrants treatment (Gratwick-Sarll, Mond, & Hay, 2013; 
Mond, Hay, Rodgers, & Owen, 2006). Individuals who recognize they need help are more likely 
to seek treatment (Gratwick-Sarll, Mond, & Hay, 2013). Gratwick-Sarll, Mond, and Hay (2013) 
found that approximately 20% of those who did not recognize they had an ED had ever sought 
treatment compared to approximately half of individuals with an ED who recognized that they 
had a problem.  
On top of rigorous training schedules and frequent travel for events, athletes experience 
additional barriers to treatment including greater stigma compared to non-athletes due to 
sport performance pressures, negative interactions with health care providers (Gulliver, 
Griffiths, & Christensen, 2012), and fear of the perception that seeking treatment demonstrates 
weakness (Reardon & Factor, 2010). A recent meta-analysis of college athletes’ attitudes 
toward mental health services found that various factors including gender and peer norms for 





in the meta-analysis focused on sport psychology rather than services specifically devoted to 
mental disorders (Moreland, Coxe, & Yang, 2018). In terms of seeking college counseling 
services for mental health problems, lack of time, stigma, and fear of being considered weak 
were the top three concerns identified as barriers to seeking treatment according to López and 
Levy’s (2013) assessment of 165 National Collegiate Athletic Association (NCAA) student-
athletes.  
Adding to the athletes’ perceived and logistical barriers to treatment are systematic 
barriers. Among International Federations governing Olympic sports, Mountjoy et al. (2019) 
identified EDs/disordered eating and mental health as the third and fourth most important 
athlete health problems with insufficient programming, after team physician certification and 
prevention of harassment and abuse. Their findings indicate that minimal programming and 
resources have been devoted to EDs and, more broadly, mental health in athletes despite being 
important issues for Olympic sport federations. In college athletics, Gallagher (2009) illustrated 
that few colleges have adequate resources to prevent and treat the mental health challenges of 
their athletes. The lack of available resources to college athletes is highlighted by Sudano and 
Miles’ (2017) study in which only 20% of NCAA Division 1 colleges had a mental health care 
provider designated for the student-athletes and that standardized care was lacking across 
many domains. Given these barriers, it is unsurprising that college athletes are less likely to 
seek treatment for mental disorders compared to non-athletes (Brown et al., 2014). One of the 
only other studies assessing athlete mental health treatment seeking found that little over half 
of Australian elite athletes had ever sought help for a mental health or emotional concern 





pertained to sport performance in many cases. Despite the negative impact EDs have on 
performance (e.g., low energy availability, dehydration, muscle loss, and high rates of injuries; 
El Ghoch et al., 2013; Thein-Nissenbaum et al., 2011), it is plausible that athletes with EDs are 
less inclined to seek treatment; however, little information is available on treatment seeking 
behaviors specifically of athletes with EDs and how this differs compared to non-athletes. 
 
Screening Athletes for Eating Disorders 
Although it is clear that EDs and treatment obstacles are problematic particularly among 
athletes, screening is inconsistent and is typically only conducted in college or professional 
sport settings. Beals (2003) reported that 60% of NCAA Division 1 programs screened for EDs, 
but only 6% used a validated ED measure or a structured interview. This percentage has 
changed in the past 15 years, particularly in light of position statements from groups, including 
the National Athletic Trainers’ Association, calling for improved prevention, detection, and 
management of disordered eating and EDs in athletes (Bonci et al., 2008). A more recent study 
assessing screening of mental health in collegiate athletes across all three NCAA divisions found 
that 44% of college athletic departments conducted written or verbal screens for EDs, 85% 
screened for a previous ED diagnosis, and 39% indicated their institution had a written plan 
related to identifying student-athletes with a mental health concern (Kroshus, 2016). Despite 
these opportunities for athletes to report ED symptomatology, Sherman et al. (2005) found that 
athletic trainers, teammates, and coaches were frequently involved in identifying athletes who 
displayed ED symptoms. However, it is unreasonable for the sports staff outside of licensed 





characteristics, nor is this feasible for most athletes in the broader community given that 
integrated sports staff teams are not as readily accessible.  
Online screening tools have recently been used to reach large samples (Fitzsimmons-
Craft et al., 2019), and this could be part of the possible solution to calls for more frequent and 
improved screening procedures to identify athletes with EDs and to prevent onset (Beals, 2003; 
Joy, Kussman, & Nattiv, 2016). Early intervention is a consistently cited target to improve 
outcomes (Franko et al., 2013; Mountjoy et al., 2014; Rosen, 2010), and early identification of 
individuals at high risk for or with an ED through online platforms may aid in this goal. 
Considering that 95% of Americans own cell phones and 73% own computers (Pew Research 
Center, 2018), online platforms may be a sustainable and easily accessible option to improve 
screening reach, identify individuals at high risk for or with EDs, and gather large amounts of 
data to better compare population characteristics. Given that most online approaches to 
screening are being used to screen for specific disordered eating behaviors or ED diagnoses, 
few are being used to gather more nuanced information on subthreshold BN and binge-eating 
disorder (BED) characteristics. In addition, few, if any, online community screens for EDs have 
yet to evaluate criteria for atypical AN (i.e., defined as individuals who meet all DSM-5 criteria 
for AN except for being underweight; American Psychiatric Association, 2013) despite growing 
evidence for its presence among individuals who do not meet the BMI or underweight criteria 
for AN. 
As digital mental health tools become more widely used (e.g., Mohr et al., 2013), online 
screens can be used to reach substantial sample sizes of specific populations with psychiatric 





the first large-scale dissemination of a digital ED screen. In the first six months of its existence in 
2017, over 71,000 individuals ranging from ages of 18 to 65+ across the United States 
completed the free, online screening tool (Fitzsimmons-Craft et al., 2019), indicating its ability 
to reach a vast audience. Of those who screened positive for an ED (86.3%), only 3% were 
currently in treatment. However, digital screening has yet to be applied to athletes with EDs. 
Using an updated version of the NEDA online screening tool, the current study extends research 
on community samples of athletes with EDs. We assess differences between self-identified 
athletes and non-athletes in a community sample on: 1) the likelihood of engaging in and 
frequency of disordered eating behaviors, evaluated by items from a validated ED measure; 2) 
ED diagnosis, evaluated by ED diagnostic and risk categories (including an exploratory review of 
the inclusion of atypical anorexia nervosa in the diagnostic algorithm); and 3) treatment seeking 
behaviors, measured by current treatment status, intention to seek treatment, and intended 











CHAPTER 2: METHODS 
Procedure 
 This was an observational study using data from NEDA’s online screening tool during 
National Eating Disorders Awareness Week, which ran from February 26, 2018 through March 
4, 2018. Promotion of the screening tool was primarily conducted via social media and emails 
through ad campaigns, NEDA’s helpline, and media articles. There were no specific recruitment 
strategies for athletes and non-athletes. Respondents accessed the freely available, confidential 
screen by going to NEDA’s website (https://www.nationaleatingdisorders.org/screening-tool) 
and completing the questionnaire. The screen was only offered in English, and a disclaimer was 
provided at the beginning of the screen that it was intended for individuals ages 13 and older. 
Following the completion of the screen, which takes approximately 5 minutes, respondents 
received their screening results, tailored feedback based on their risk or probable diagnosis, 
and referral information including direct access to NEDA’s chat line. After reading this 
information, optional questions related to future treatment seeking behaviors were presented.  
 
Participants 
The data used in this study were collected only from respondents who completed the 
screen in its entirety: the initial sample size was 26,659. Those who were under the age of 13 
were excluded from this study given that BMI calculations are unreliable for individuals under 





Additionally, respondents were excluded if they did not provide a current weight and/or height, 
reported a current weight <50 pounds or >625 pounds, or reported height <48 inches or >84 
inches. Those who reported more than 500 episodes of binge eating or compensatory 
behaviors including vomiting, laxative/diuretic use, excessive exercise, fasting in the previous 3 
months were also excluded from analyses. Finally, we excluded individuals with BMI values <10 




 Demographics: Respondents were asked about their age, gender identification, 
relationship status, current household income, race, ethnicity, partnership status, and whether 
or not they were part of a special population (i.e., veteran or active military duty, caregiver or 
someone living with emotional/physical illness, student, new or expecting mother, LGBTQ+). 
One item that allowed participants to self-identify as part of a special population included the 
designation of “athlete”. No additional questions were included related to specific sports, 
number of years training, or competition level. 
Disordered Eating Behaviors and Probable Diagnostic and Risk Categories: To determine 
risk and probable diagnostic category, the Stanford Washington-Eating Disorders Screen 
(SWED; Graham et al., 2018) integrates questions from validated measures including the Eating 
Disorders Examination Questionnaire (Fairburn & Beglin, 1994), the Eating Disorder Diagnostic 
Scale (Stice, Telch, & Rizvi, 2000), and the Weight and Shape Concerns Scale (Killen et al., 1994). 





from 0.68 for subthreshold‐BN to 0.90 for AN) and specificity (ranges from 0.79 subthreshold‐
BED to 0.99 AN) for the current ED diagnostic categories per the DSM-5. In order to determine 
probable diagnosis, participants also reported their current height and weight to calculate BMI 
(kg/m2). The following cutoffs were used to determine BMI status: underweight (BMI < 18.5), 
normal weight (BMI 18.5–24.99), overweight (BMI 25.0–29.99), or obese (BMI ≥ 30). The 
responses to the SWED and BMI were used to categorize individuals using a hierarchical 
algorithm into one of the following diagnostic groups: (1) AN; (2) BN; (3) BED; (4) subthreshold 
BN (subBN); (5) subthreshold BED (subBED); (6) unspecified feeding or eating disorder (UFED); 
(7) avoidant/restrictive food intake disorder (ARFID); (8) high risk for an ED; or (9) no risk for an 
ED. Throughout the remainder of the paper, any mention of screening positive for an ED or 
subthreshold ED indicates that it is a probable diagnosis. See Appendix 1 for a copy of the SWED 
measure and descriptions of each disordered eating variable available to respondents as well as 
Appendix 2 for the SWED screening algorithm. Frequency of suicidal ideation was also assessed.  
Treatment Seeking: To assess treatment history, the following item was presented 
during the screen to determine current and previous treatment status: “Are you currently in 
treatment for an eating disorder?” Response options included “No,” “Yes,” and “Not currently, 
but in the past.” After respondents completed the screen and received feedback, they were 
provided with two optional questions to evaluate intention to seek treatment. The first item 
was, “Do you intend to seek professional help and/or take any steps to address these 
concerns?” Possible response options were “Definitely not,” “Probably not,” “Probably,” or 
“Definitely.” In addition, respondents were asked to check all treatment modalities they might 





a mental health professional, an online program, a support group, or other. Given that these 
two questions were optional, the sample size was smaller with 1,503 responses captured. 
 
Data Analysis 
 All analyses were conducted using Statistical Analysis Software version 9.4. All p-values 
were corrected for multiple testing using False Discovery Rate (FDR; Benjamini et al, 2001); 
corrected values (q-values) < 0.05 were considered significant and are reported. Descriptive 
statistics were conducted across all demographic questions for the full sample, and sample 
means and standard deviations are reported for continuous and count variables including BMI 
and disordered eating behavior frequencies.  Three covariates were entered into all regression 
models to account for age, gender, and race, and models were selected based on the 
distribution of the data and variable types. In all logistic regression models, the dichotomous 
athlete variable was coded such that the referent group was equal to 0, indicating the non-
athlete group. In addition, t-tests were adjusted with permutation methods (see Westfall et al., 
1999 and Gagne et al., 2012 for more information) to account for convenience sampling. 
Primary Aim 1: To evaluate differences in mean frequencies of disordered eating 
behaviors (binge eating, fasting, vomiting, excessive exercise, and diuretic/laxative use) 
between athletes and non-athletes and to explore if identifying as an athlete is associated with 
the likelihood of engaging in and frequencies of disordered eating behaviors. Hypothesis: Self-
identified athletes will be more likely to engage in and report higher frequencies of disordered 
eating behaviors compared to non-athletes. Due to skewed distributions of count data, we 





reduce the effects of outliers (Salkind, 2010; see footnote of Table 1 for a more detailed 
description). To evaluate differences in the mean frequencies of disordered eating behaviors 
between athletes and non-athletes across the entire sample, we conducted adjusted 
permutation t-tests. In addition, to evaluate whether identifying as an athlete was associated 
with an increased likelihood of engaging in disordered eating behaviors, we created 
dichotomous variables for each behavior to indicate if an individual reported at least 1 episode 
or no episodes. We then conducted logistic regression models with the dichotomous variables. 
Finally, we created a subset of data for each behavior that only included individuals reporting at 
least one episode within the past 3 months. In total, five subsets were created, one for each 
behavior, which used the Winsorized count data. If the logistic regression model was significant 
for a disordered eating behavior (which evaluated whether athlete status was associated with 
an increased likelihood of engaging in a behavior), its respective data subset was used in a 
negative binomial regression model to evaluate if identifying as an athlete was associated with 
increased frequency of the disordered eating behavior compared to non-athletes. Negative 
binomial regression models were chosen for the disordered eating behavior regressions due to 
the data distributions, skewness, kurtosis, and dispersion. Given the large sample sizes, 
respondents who were missing data for a disordered eating behavior were excluded from the 
respective analyses on that behavior.  
Primary Aim 2: To describe the diagnostic and risk category frequencies across the 
sample, for athletes and non-athletes, and to evaluate if identifying as an athlete is associated 
with meeting criteria for an ED/subthreshold ED diagnostic category and for the at-risk 





criteria for an ED/subthreshold ED and for ED risk compared to non-athletes. Descriptive 
statistics were conducted for all diagnostic and risk categories for the total sample (n=24,043), 
and for athletes and non-athletes. To evaluate if identifying as an athlete was associated with 
meeting criteria for ED diagnostic or risk categories, all ED and subthreshold ED categories were 
collapsed into an ED/subthreshold ED category. This resulted in a new collapsed diagnostic and 
risk category variable with a total of three possible outcomes: 1) ED/subthreshold ED, 2) at risk 
for an ED, or 3) no risk for an ED. Using this new variable, a multinomial regression was 
conducted to evaluate differences across the three diagnostic and risk categories for athletes 
and non-athletes. 
Secondary Aim 2: To explore the addition of atypical AN as a diagnostic category to the 
SWED measure. Because the original, validated screening algorithm did not include atypical AN 
as a possible diagnostic category, the atypical AN category was added into the screening 
algorithm hierarchy between (7) UFED and (8) At-risk. The criteria for atypical AN were based 
on the existing literature, which include the same DSM-5 criteria as AN, but without meeting 
the BMI or underweight threshold (American Psychiatric Association, 2013). Descriptive 
statistics were reported for individuals who screened positive for this category (n=863) in the 
full sample, for athletes, and for non-athletes. 
Primary Aim 3: To evaluate and describe differences in current treatment status and 
treatment seeking behaviors between self-identified athletes and non-athletes. Hypothesis: 
Fewer self-identified athletes will report a history of treatment for an ED compared to non-
athletes, and they will also report less intention to seek treatment following the completion of 





across the entire sample (n=24,043), and for self-identified athletes and non-athletes. To 
evaluate whether identifying as an athlete was associated with current treatment status, two 
outcomes were used: current treatment versus a group that included those who indicated 
either no treatment or prior treatment. Then, a logistic regression was conducted with the 
subset of respondents who screened positive for an ED/subthreshold ED to compare current 
treatment status across athletes and non-athletes. Finally, a much smaller sample completed 
the two optional questions on intention to seek treatment and treatment modalities following 
completion of the screen. Given that some cell sizes were <5 participants and that these were 
exploratory analyses, we report descriptive statistics for athletes and non-athletes who 
screened positive for an ED/subthreshold ED for both items. We also conducted a chi-square 
test only on the intention to seek treatment item comparing athletes and non-athletes. For this 
final test, we combined those who responded “probably” and “definitely” into one group 
(intent to seek treatment) and “probably not” and “definitely not” into a second group (no 










 The total number of respondents who completed the screen and met inclusion criteria 
was 24,043. Of those, 3,520 (14.6%) identified themselves as an athlete. We were unable to 




 Figure 1 provides a summary of the sample’s age, gender, partnership status, annual 
income, and race. Other notable characteristics of the sample include the following: 10.9% 
identified as Hispanic, 25.3% identified as part of the LGBTQ+ community, and 3.8% identified 











Aim 1 Results: Disordered Eating Behaviors 
 Table 1 presents the disordered eating behavior frequency means and standard 
deviations (SDs) after Winsorizing outliers for the entire sample, the self-identified athlete 
group, and the non-athlete group. In addition, Table 1 presents the results from the adjusted 
permutation t-tests following FDR corrections for multiple tests (q-values). The results of the 
adjusted permutation t-tests indicate that athletes report significantly more episodes of 
excessive exercise (10.40 versus 5.23) and fewer episodes of binge eating (8.03 versus 9.32) and 
diuretics and laxatives (1.27 versus 1.68) than non-athletes. 
 
Table 1: Disordered Eating Behavior Frequencies over the Previous 3 Months for Total 
Sample, Athletes, and Non-Athletes. 























































































q-values and associated means (SDs) that are bolded are significant results. 
All means, SDs, and ranges represent sample after using Winsorizing technique where data 
points above >3 SDs are converted to the value at 3 SD above the mean, thereby limiting the 
effects of spurious outliers. Given the skewed data distributions and a large portion of the 
sample reporting 0 episodes for each disordered eating behavior, we used the mean and SDs 
for the subset of respondents who reported at least 1 episode of the respective behavior and 





outlier. For instance, 73.9% (n=17,776) of the sample reported no vomiting episodes over the 
previous 3 months. Of those who reported at least one episode (n=6,267), the mean frequency 
was 13.18 episodes (SD=28.26 episodes), so frequencies above 3 SD (number of episodes  98 
(n=106, which is .4% of the total sample and 1.7% of those reporting at least 1 vomiting 
episode) were converted to this value. This process was repeated for each behavior.  
 
Table 2 presents the results from the regression models for each of the disordered 
eating behaviors. Covariates included in all models presented below were age, gender, and 
race. For the logistic regression models in which we tested whether identifying as an athlete 
was significantly associated with the likelihood of engaging in the disordered eating behavior, 
all logistic regression models were significant except for diuretic/laxative use. Specifically, 
identifying as an athlete was significantly associated an increased likelihood of engaging in 
excessive exercise (q<0.001) and a decreased likelihood of engaging of binge eating (q<0.01), 
vomiting (q<0.05), and fasting (q<0.001) after accounting for age, gender, and race. Given the 
significant results from the dichotomous disordered eating variables, we only conducted 
negative binomial regression models for the four disordered eating behaviors (all but 
diuretic/laxative use). In these models, identifying as an athlete was significantly associated 
with more frequent episodes of excessive exercise and less frequent episodes of binge eating 
after accounting for age, gender, and race. More specifically, the expected log count of the 
number binge-eating episodes decreases by 0.085 for athletes compared to non-athletes 
(q<0.001). This finding can also be interpreted as athletes are expected to have an average of 𝑒 
(-0.085) = 0.919 times fewer binge-eating episodes compared to non-athletes, after accounting for 
age, race, and gender. Similarly, the expected log count of the number excessive exercise 
episodes increases by 0.324 for athletes compared to non-athletes (q<0.001). This finding can 





excessive exercise episodes compared to non-athletes, after accounting for age, race, and 
gender. Finally, 53.4% (n=12,844) of respondents indicated they thought about suicide several 
days, more than half the days, or nearly every day in the past two weeks. Significantly fewer 
athletes (51.5%) reported some suicidal ideation compared with 54.0% in non-athletes, χ2(3, 
N=24,033) = 15.32, q<0.01).  














Binge Eating 0.87 [0.79, 0.94] <0.01 -0.085 [-0.13, -0.04] <0.001 
Vomit 0.90 [0.84, 0.99] <0.05 -0.015 [-0.10, 0.07] 0.80 
Diuretics/Laxatives 0.93 [0.84, 1.03] 0.23 - - 
Excessive Exercise 2.30 [2.13, 2.49] <0.001 0.324 [0.27, 0.37] <0.001 
Fast 0.80 [0.74, 0.86] <0.001 -0.007 [-0.06, 0.04] 0.81 
q-values and associated parameter estimates that are bolded are significant results after FDR 
corrections. Negative binomial regression models only included the subset of the sample that 
reported at least 1 episode of the respective disordered eating behavior.  
df=degrees of freedom 
 
 
Aim 2 Results: Diagnostic and Risk Categories 
 Table 3 presents the results of diagnostic and risk categories for the entire sample 
(n=24,043) and for self-identified athletes (n=3,520) and non-athletes (n=20,523). The 
diagnostic and risk categories are listed in a hierarchical manner with AN at the top and no risk 
at the bottom. A chi-square test comparing the diagnostic and risk categories between athletes 
















AN 5.60 (1,347) 6.45 (227) 5.46 (1120) 
BN 8.87 (2,133) 9.23 (325) 8.81 (1808) 
BED 3.16 (760) 1.70 (60) 3.41 (700) 
Subthreshold BN 26.88 (6,463) 28.92 (1,018) 26.53 (5,445) 
Subthreshold BED 4.48 (1,076) 3.27 (115) 4.68 (961) 
PD 1.17 (282) 1.05 (37) 1.19 (245) 
Unspecified ED 31.40 (7,550) 33.55 (1181) 31.03 (6369) 
At risk 9.93 (2,388) 7.50 (264) 10.35 (2124) 
ARFID 5.09 (1,224) 4.63 (163) 5.17 (1061) 
No risk 3.41 (820) 3.69 (130) 3.36 (690) 
AN = anorexia nervosa; BN = bulimia nervosa; BED = binge-eating disorder; PD = purging 
disorder; ARFID = avoidant/restrictive food intake disorder. 
 
We then collapsed all diagnostic categories except for the at-risk and no risk categories 
into one group: EDs and subthreshold EDs. Table 4 presents the breakdown of collapsed 
diagnostic and risk categories for the total sample, self-identified athletes, and non-athletes. 
The chi-square test comparing athletes and non-athletes across the diagnostic and risk 
categories was significant, χ 2(2, N=24,043) = 27.73, q <0.001. The multinomial regression model 
results are presented in Table 5. Results indicate that identifying as an athlete is associated with 
a significant increase in the log-odds of screening positive for an ED/subthreshold ED versus at 
risk. Compared to screening for at risk for an ED, the relative odds of screening positive for an 
ED/subthreshold ED are 𝑒 (0.21) = 1.23 times higher for athletes than for non-athletes, after 
accounting for age, gender, and race. Compared to screening for no risk for an ED, the relative 
odds of screening positive for an ED/subthreshold ED are 𝑒 (-0.32) = 0.72 times lower for athletes 





screening for no risk, the relative odds of screening positive for at risk are 𝑒 (-0.53) = 0.58 times 
lower for athletes than for non-athletes, after accounting for age, gender, and race.  






























Full/Sub ED = Collapsed ED and subthreshold ED category. 





Reference Group = No Risk 
Full/Subthreshold ED -0.32  q<0.01 
At risk -0.53  q<0.001 
Reference Group = At Risk 
Full/Subthreshold ED 0.21 q<0.01 
 
 As an exploratory component of this aim, we introduced the atypical AN category as 
part of the screening algorithm. When atypical AN was added at the 8th level of the SWED 
algorithm (between unspecified ED and at-risk categories), 3.59% of the total sample (2.5% of 
athletes and 3.8% of non-athletes) screened positive for this category. All cases that were 
identified by this algorithm came from the at-risk category. Of the total atypical AN subset 
(n=863), 10.2% were self-identified athletes. The majority of the atypical AN group was female 
(92.4%), white (84.65%), not Hispanic (91.6%), between ages 13-24 years (48.4%), single 






Aim 3 Results: Treatment History and Intent to Seek Treatment Post-Screen 
 In the total sample (n=24,043), 2.3% had received prior ED treatment, 9.8% were 
currently in treatment, and 87.9% had not received any treatment for an ED. Of those who 
screened positive for a current ED (n=20,835), 2.5% were currently in ED treatment, 10.0% 
received prior treatment, and 87.5% had not received any treatment for an ED. Table 6 
presents the treatment history for athletes and non-athletes in the entire sample and among 
those who screened positive for an ED/subthreshold ED. To evaluate if identifying as an athlete 
was associated with current treatment status, the no treatment and prior treatment groups 
were merged together, and a logistic regression analysis was conducted with the subset of 
individuals who screened positive for an ED/subthreshold ED. Results indicated that identifying 
as an athlete was not significantly associated with current treatment status (q-value = 0.50).  
Table 6: Breakdown of Treatment Status for Athletes and Non-Athletes. 
Treatment 
Status 
Total Sample (n=24,034) Respondents who met criteria for 
an ED/subthreshold ED (n=20,835) 










No treatment 88.64% (3120) 87.87% (21,126) 88.10% (2,754) 87.44% (15,485) 
Prior 
treatment 
8.98% (316) 9.8% (2,357) 9.34% (292) 10.06% (1,782) 
Current 
treatment 
2.39% (84) 2.33% (560) 2.56% (80) 2.50% (442) 
 
 Finally, we reviewed respondents’ intentions to seek treatment and preferred treatment 
modalities following the completion of the screen and after receiving tailored feedback based 
on their ED diagnostic or risk category. Of the 20,835 respondents who screened positive for an 





questions. Figure 2 illustrates the percentages of athletes and non-athletes who completed the 
item on intention to seek treatment. After receiving feedback that they screened positive for a 
probable ED/subthreshold ED, 78.1% of athletes and 70.9% of non-athletes reported that they 
would “probably not” or “definitely not” seek treatment. After combining the “probably” and 
“definitely” groups into one group (intent to seek treatment) and the “probably not” and 
“definitely not” groups into a second group (no intent to seek treatment), the chi-square test 
comparing athletes and non-athletes with an ED/subthreshold ED was not significant, χ2(1, 
N=1,389) = 3.72, q-value=0.07.  
 
Figure 2: Histogram of Responses for Intention to Seek Future Treatment for Individuals who 




 Table 7 provides descriptive results on treatment modalities for athletes and non-
athletes who screened positive for an ED/subthreshold ED and completed the item on intention 







































mental health professional or a medical doctor. However, 66.3% of self-identified athletes and 
62.0% of non-athletes did not indicate that they might seek treatment with any of the options 
provided. 
 
Table 7: Breakdown of Treatment Modalities for Individuals who Screened Positive for an 
Eating Disorder or Subthreshold Eating Disorder 
 All who responded to 
intention to seek treatment 
item (n=1,389) 
All who responded “probably” 
or “definitely” to intention to 
seek treatment item (n=391) 












Mental health professional 19.53% (33) 19.43% (237) 64.86% (24) 52.54 % (186) 
Medical doctor 7.69% (13) 10.41% (127) 21.62% (8) 28.25% (100) 
NEDA helpline 1.18% (2) 4.10% (50) 2.70% (1) 9.89% (35) 
Online program 6.51% (11) 6.72% (82) 13.51% (5) 11.58% (41) 
Support group 3.55% (6) 5.57% (68) 13.51% (5) 13.84% (49) 











The current study demonstrated our ability to reach a large number of self-identified 
athletes in a community sample using an online ED screening tool. Results extend the existing 
literature which focuses primarily on elite and college athletes by describing the nature and 
frequencies of disordered eating behaviors and EDs and treatment seeking behaviors of self-
identified athletes in the community.  
First, in interpreting these results it is critical to note that individuals took the screen 
because they had a reason to be interested in EDs. The fact that a low percentage of individuals 
screened at the no risk level (3.4%) helps define the nature of the sample in the current study 
and should be considered when interpreting results. This is not a representative sample of the 
population, but rather a self-selected sample based on their personal interest in EDs. 
Summarizing the results, the majority of the sample recruited for the current study 
identified as White females between the ages of 13-24 years. In addition, the majority of the 
sample (87%) screened positive for probable EDs/subthreshold EDs, and of those, less than 3% 
were currently in treatment. Compared to non-athletes, self-identified athletes reported 
significantly more episodes of excessive exercise and fewer episodes of binge eating. Identifying 
as an athlete was also associated with a greater likelihood of screening positive for an 
ED/subthreshold ED compared to screening for ED risk. Approximately half of the sample 
endorsed suicidal ideation, with fewer athletes endorsing this item compared to non-athletes. 





between athletes and non-athletes, but more athletes reported that they would probably not 
or definitely not seek treatment after completing the online screen and receiving feedback that 
they screened positive for a probable ED. Similarly, a smaller percentage of athletes indicated 
any ED treatment service as a potential modality they might pursue. 
 
Disordered Eating Behaviors  
Binge eating was the most common disordered eating behavior reported in the sample, 
with approximately 75% of respondents reporting engaging in this behavior at least once over 
the previous 3 months. The mean number of binge episodes was lower for athletes compared 
to non-athletes, and identifying as an athlete was significantly associated with a reduced 
likelihood and reduced frequency of binge eating. Competing at all levels of sport requires close 
attention to nutrition and caloric intake, so it is possible that athletes engaged in binge eating 
less often to maintain physique and nutrient needs for sport performance purposes.  
Excessive exercise and fasting and were the most common compensatory behaviors, 
with approximately 50% of the sample reporting engaging in these behaviors at least once over 
the previous 3 months. Self-identified athletes had a significantly higher mean number of 
excessive exercise episodes, almost double the number of episodes reported by non-athletes. 
Similarly, identifying as an athlete was associated with a greater likelihood and frequency of 
excessive exercise episodes. Given that athletes regularly engage in exercise as part of their 
training, engaging in excessive exercise combined with pressures to perform at a high level, to 
attain a specific physique, or to meet weight requirements may lead to other disordered eating 





high level or training frequently may be more likely to endorse excessive exercise than non-
athletes given that intense exercise is part of their daily regimen. Athletes may also receive 
more positive feedback and reinforcement when engaging in more exercise as support staff, 
coaches, and parents may view this behavior as commitment to training rather than a 
compensatory behavior either leading to or as part of an ED. Similarly, athletes may view 
endorsing excessive exercise as a socially desirable response to demonstrate their commitment 
to their training regimen. 
Specific to the SWED measure, the current definition of excessive exercise in the item is 
as follows: “pushed yourself very hard; had to stick to a specific exercise schedule no matter 
what – for example, even when you were sick/injured or if it meant missing a class or other 
important obligation; felt compelled to exercise.” This definition, while generally accepted in 
the research field and by many clinicians, is problematic for an athlete population given that 
training at a high level often requires or warrants exercising in spite of sickness or injury. The 
conundrum gets at the heart of the problem when including excessive exercise as a criterion for 
athletes with EDs. It has been suggested that conceptualizing excessive exercise as “compulsive 
exercise” (described as exercising as a means to manage negative emotions and weight and 
results in uncontrollable physical activity) in athletes may alleviate this issue (Adkins & Keel, 
2005). However, several terms have been used to describe maladaptive exercise, such as 
“excessive exercise,” “exercise addiction,” “exercise dependence,” and “compulsive exercise,” 
among others, which reflects differences in conceptualizations and symptom presentations. For 
instance, a commonly used classification system originally developed by Veale (1987) 





from secondary exercise addiction, when exercise is used as a weight control method as part of 
an ED. While the field has not reached consensus on a single definition or conceptualization of 
maladaptive exercise, it will be important in future research studies of athletes with EDs to 
define this compensatory behavior as part of the overarching ED psychopathology and not 
simply over-exercise that may be perceived as part of an athlete’s intense, rigid training 
regimen. 
In terms of fasting and vomiting, identifying as an athlete was associated with reduced 
likelihood of engaging in either compensatory behavior compared to non-athletes. This may be 
in part due to the caloric intake necessary for substantial training sessions on a daily basis and 
the negative impact caloric deficit has on performance, thus potentially reducing the likelihood 
that athletes will engage in fasting and vomiting behaviors. Finally, self-identified athletes 
reported fewer diuretic and laxative use episodes. This may be a reflection of drug testing, 
particularly at competitive and elite levels of sport, as well as the negative impact such 
medications may have on nutrient uptake, energy levels, and sport performance. 
 
Diagnostic and Risk Categories 
 The sample of respondents who completed the screen demonstrated a very high 
frequency of probable and subthreshold EDs. As noted in the introduction, the estimated 
prevalence of EDs is between 1-5 % (Smink, van Hoeken, & Hoek, 2012), so it is clear that the 
respondents who completed the screen through NEDA’s website were self-selecting toward 
individuals with an ED/subthreshold ED. This may reflect targeted social media and awareness 





for “eating disorders” and ED symptoms on a web browser. Even though athlete identification 
was significantly associated with screening for ED diagnosis, ED risk, and no risk, the percent 
breakdown across diagnostic and risk categories between athletes and non-athletes was not 
substantially different. For instance, the largest percent difference between the two groups was 
for the at-risk category (10.35% of non-athletes versus 7.5% of athletes). On the whole, the 
minor differences may not be meaningfully different in a clinical setting, especially considering 
that almost 90% of the sample was referred to resources after screening positive for an 
ED/subthreshold ED. However, treatments, goals, and prognoses may differ across athletes and 
non-athletes considering different symptom presentation within a diagnostic category as well 
as risk and maintenance factors unique to each group. 
Given the recent rise in interest in what DSM-5 labels atypical AN, we explored adding 
atypical AN as a diagnostic category to the screening algorithm, given that it had not been 
tested in online or self-report screenings with such a large sample. Atypical AN is a new 
designation and the extent to which it represents an early stage of AN (i.e., weight loss is 
occurring and progressing but not yet meeting a threshold level), versus being an alternate 
presentation with differences in weight dysregulation or metabolic function requires much 
further study. Evidence points toward atypical AN having similar severity of ED symptoms and 
medical concerns (e.g., bradycardia, orthostatic instability) and even greater weight loss 
compared to individuals with AN (Sawyer et al., 2016). If atypical AN is truly a precursor to 
threshold AN (even in a subset of individuals), identifying people before they reach more severe 
clinical presentations is crucial to early detection and intervention, reducing the duration of 





the descriptive results, similar percentages of athletes (2.5%) and non-athletes (3.8%) met 
criteria for atypical AN, and the demographic characteristics of those who met criteria for 
atypical AN were similar to the characteristics of the entire sample. However, the SWED 
measure was not originally designed to include atypical AN or validated with this diagnostic 
category, so future studies and future iterations of the NEDA screen may implement the criteria 
derived in the current study to validate the algorithm in more diverse and less universally 
symptomatic samples. 
 
Treatment History and Intention to Seek Treatment 
The number of people who reported current treatment who also screened positive for 
an ED/subthreshold ED was quite low, but in keeping with prior findings from studies on the 
NEDA screen (Fitzsimmons-Craft et al., 2018). Similarly, few individuals (~10% of the sample) 
reported receiving prior treatment for an ED. The percentage of respondents currently in 
treatment did not substantially differ between the total sample (2.3%) to the subset of 
individuals who screened positive for an ED/subthreshold ED (2.5%). Although there was not a 
significant difference between athletes and non-athletes in terms of intention to seek 
treatment after receiving feedback, over 75% of athletes who screened positive for an ED or 
subthreshold ED reported no intention to seek treatment despite receiving feedback about 
their probable diagnosis. This finding underscores the importance of using strategies such as 
increasing education about EDs, improving accessibility of treatment, evaluating readiness to 
seek treatment, and motivational interviewing for the majority of respondents in order to 





an answer for the item pertaining to treatment modalities, possibly reflecting negative 
emotions or attitudes toward treatment seeking among athletes.  
 
Additional Findings 
 An unexpected finding was that over 50% of the sample endorsed suicidal ideation. 
Despite several studies reporting associations between EDs and suicidal ideation (Franko & 
Keel, 2006; Pisetsky et al., 2013; Runfola et al., 2014; Yao et al., 2016), the extent to which the 
current sample reported suicidal ideation was much higher. For example, a national 
comorbidity survey of over 6,000 adolescents found that based on the ED/subthreshold ED 
diagnosis, between 4-12% of participants reported suicidal ideation (Swanson et al., 2011). In 
addition, a recent study of 690 college women with EDs found that 25% reported some suicidal 
ideation (Goel et al., 2018). Although respondents in the current study who reported any 
suicidal thoughts were directly pointed to the Crisis Call Center in the feedback section after 
completing the screen, a critical addition to the screen would be to pair immediate access to 
online safety planning strategies, treatment programs for comorbid EDs and suicide prevention, 
and/or providing the option to notify a family member, friend, or other adult. 
 Taken together, self-identified athletes and non-athletes from the community who 
completed the NEDA screen generally had comparable frequencies of EDs. However, significant 
differences existed both in the likelihood and frequency of disordered eating behaviors, 
suggesting that the ED profiles differ, and potentially the underlying psychopathology, between 
athletes and non-athletes. The majority of respondents who screened positive for an 





considering that over half the sample endorsed suicidal ideation at least some days. Current 
treatment status was also not significantly different between the two groups, which may have 
been a result of the floor effect given that so few respondents indicated that they were 
currently in treatment. However, fewer athletes were inclined to seek treatment after 
completing the screen. This may reflect a reticence due to stigma, prioritizing performance over 
health, and availability of and access to resources among other barriers to treatment. 
 
Strengths  
There were several strengths for the current study, namely the sample size and reach to 
a sample that was almost entirely comprised of individuals screening positive for an 
ED/subthreshold ED or ED risk. In addition, the screen was brief, confidential, and free, thus 
reducing the barriers perceived by many individuals seeking information on their symptoms 
and/or referral information. Another strength of this study was the ability to track individuals 
who opted to take the screen, completed it, received feedback, and provided information 
pertaining to their intention to seek treatment. Findings related to treatment seeking behaviors 
highlight opportunities to intervene between the screen and feedback components, 
encouraging individuals to pursue help. In terms of comparing athletes and non-athletes, very 
few studies to date have evaluated athletes in the community. The current study had one of the 
largest samples of self-identified athletes with an ED/subthreshold ED, meaning that we could 
better characterize the disordered eating behaviors and distribution of ED diagnoses within a 





organizations in the U.S., so we were able to conduct research on individuals who may not 
typically be reached or may be hesitant to enroll in more traditional research studies. 
 
Limitations  
A primary limitation for the current study is that the athlete item did not have a specific 
definition included in the screening tool. While this was intentional to reach as many athletes as 
possible, the lack of definition leaves room for interpretation of this item for the respondents. It 
is possible that the athlete item has high sensitivity, given that individuals who are not part of a 
competitive and/or recreational sport may be unlikely to endorse this item. An important 
extension of this item for future studies would be to include more questions on the athlete 
respondents (e.g., current level of competition, sport, average hours of training per week, etc), 
which would further characterize this group.   
The current study did not require response authentication for the screening tool, which 
is common for many online settings. Thus, it is possible that bot responses were inadvertently 
included in the dataset. However, given that observations were excluded from the dataset 
when values were extreme (often consistent with bot responses, <2% of original raw data), the 
number of extraneous bot responses included in the dataset were likely low. It was also 
possible for respondents to complete the survey more than once; as a source of improvement 
for future community-based screening tools, including a response authenticator may reduce 
the likelihood of including both bot responses and multiple observations for the same 
respondent in analyzed datasets. In addition, individuals completing self-report screens are 





behaviors. As respondents scrolled down the webpage to report the number of episodes of 
vomiting, diuretic/laxative use, excessive exercise, and finally fasting, the number of missing 
data points increased. Future studies of online screening tools may consider evaluating screen 
construction and user experience to reduce the likelihood of biasing results or missingness.  
A final limitation lies in the analyses. Given the sample size, it is possible that some tests 
were overpowered and reached significance, despite correcting for skewed distributions and 
multiple tests. In addition, some of the significant differences may not be clinically meaningful 
when treating the self-selecting samples that partake in online ED screens. For instance, even 
though there were proportionally more athletes who screened positive for an ED/subthreshold 
ED, between 85-90% of athlete and non-athlete respondents met criteria for this category. 
Even though the diagnostic breakdown and presentations of EDs may differ slightly between 
athletes and non-athletes, a more pressing matter is the sheer number of individuals screening 
positive for an ED/subthreshold ED who are not currently in treatment and/or do not intend to 
seek treatment. This presents an opportunity to connect respondents who screened for an 
ED/subthreshold ED or at risk for an ED with online treatment and prevention programs 
combined with feedback. 
 
Future Directions  
The current study provided several directions for future lines of research. First, tracking 
treatment uptake after completing the screen and viewing feedback will provide critical 
information for streamlining community-based screens and facilitating treatment seeking. In 





to connect them to referral information or resources. Using screening measures as tools to 
encourage or motivate individuals at risk for or with an ED to seek prevention and treatment 
programs may have several benefits including increased and/or earlier treatment uptake. 
Similarly, future studies may experiment with more tailored feedback that feels personally 
relevant to the individuals taking the screen. Instead of solely providing a description of findings 
(e.g., risk or diagnostic status, describing symptoms associated with EDs), delivering feedback 
relevant to the individual’s demographic background and matching services immediately 
available them based on treatment preferences, location, socioeconomic status, and/or 
insurance coverage may increase likelihood of treatment uptake. Extending this line of thought, 
future research could also explore the characteristics of the sample who are currently in 
treatment or previously sought treatment compared to those who have not. This may bolster 
our understanding of treatment uptake for individuals with EDs and improve efforts to connect 
online screen respondents directly to treatment. At the end of screening, providing 
respondents with immediate access to basic, self-help cognitive behavior therapy skills for EDs, 
evidence-based ED treatment applications, or referrals to schedule an appointment with a 
licensed provider either online or in person may increase treatment seeking for the substantial 
proportion of individuals who are not currently in treatment. Evaluating uptake of such 
treatment options presented immediately at the end of the screen may provide further insight 
into uptake behaviors and how to improve the effectiveness of an online suite of ED screening, 
treatment, prevention, and referral.  
Additionally, using screens to assess high proportions of individuals from specific 





treatment programs to their specific needs. For instance, a primary focus in treating community 
athlete samples recruited in online settings—based on the findings of the current study—may 
be on excessive exercise as the most frequent compensatory behavior. Substantial evidence 
also exists for elevated ED prevalence in athletes participating in elite groups and in specific 
sports (e.g., aesthetic or weight-class sports; Torstveit et al., 2007), so including items 
pertaining to level of competition and sport may illustrate nuances in ED psychopathology and 
treatment seeking in athlete subgroups. Exploring options to pair an individual with a virtual 
face-to-face assessment and formal intake session by a mental health professional or pairing an 
individual with a tailored online program presented at the end of the feedback may decrease 
barriers to treatment. These options would be particularly valuable for community-based 
athletes who do not have direct access to providers through a school-based athletic 
department, professional team, or national sport governing body. Finally, the NEDA screen 
could be optimized to describe differences across and prioritize research on underrepresented 
demographic groups in a highly symptomatic sample. Based on the fact that over 95% of 
athletes and non-athletes with an ED/subthreshold ED were not in treatment at the time of 
screening, it is imperative we work to improve access to evidence-based care, engage 
respondents of online ED screens meaningfully to directly connect them to resources and 
encourage treatment seeking, and build upon this research to improve and tailor care for 





APPENDIX 1: STANFORD-WASHINGTON UNIVERSITY EATING DISORDERS 3.0 SCREENER  
 
1. Are you currently in treatment for an eating disorder? 
a. No 
b. Yes 
c. Not currently, but I have been in the past 
2. What was your lowest weight in the past year, including today, in pounds? 
3. What is your current weight in pounds? 
4. What is your current height in inches? 
5. How much more or less do you feel you worry about your weight and body shape than 
other people your age?  
a. I worry a lot less than other people 
b. I worry a little less than other people 
c. I worry about the same as other people 
d. I worry a little more than other people 
e. I worry a lot more than other people 
6. How afraid are you of gaining 3 pounds? 
a. Not afraid of gaining 
b. Slightly afraid of gaining 
c. Moderately afraid of gaining 
d. Very afraid of gaining 
e. Terrified of gaining 
7. When was the last time you went on a diet? 
a. I have never been on a diet 
b. I was on a diet about one year ago 
c. I was on a diet about 6 months ago 
d. I was on a diet about 3 months ago 
e. I was on a diet about 1 month ago 
f. I was on a diet less than 1 month ago 
g. I’m on a diet now 
8. Compared to other things in your life, how important is your weight to you? 
a. My weight is not important compared to other things in my life 
b. My weight is a little more important than some other things 
c. My weight is more important than most, but not all, things in my life 
d. My weight is the most important thing in my life 










10. In the past 3 months, how many times have you had a sense of loss of control AND you 
also ate what most people would regard as an unusually large amount of food at one 
time, defined as definitely more than most people would eat under similar 
circumstances? 
11. *During these episodes of eating an unusually large amount of food with a sense of loss 
of control, do you: 
a. Eat much more rapidly than normal? 
b. Eat until feeling uncomfortably full? 
c. Eat large amounts of food when not feeling physically hungry? 
d. Eat alone because of feeling embarrassed by how much you are eating? 
e. Feel disgusted, depressed, or very guilty afterward? 
12. *How distressed or upset have you felt about these episodes? 
a. Not at all 




13. In the past 3 months, how many times have you done any of the following as a means to 
control your weight and shape: 
a. Made yourself throw-up? 
b. Used diuretics or laxatives? 
c. Exercised excessively? (i.e., pushed yourself very hard; had to stick to a specific 
exercise schedule no matter what—for example even when you were 
sick/injured or if it meant missing a class or other important obligation; felt 
compelled to exercise) 
d. Fasted? (i.e., intentionally not eaten anything at all for at least 24 hours in an 
attempt to prevent weight gain (e.g., that is feared as a result of binge eating) or 
to lose weight) 
14. Do you consume a small amount of food (i.e., less than 1200 calories/day) on a regular 
basis to influence your shape or weight? 
a. No 
b. Yes 







16. #Do you avoid certain or many foods because of such features as texture, consistency, 
temperature, or smell, or have other people suggested this may be the case for you?  
a. Yes 
b. No 
17. #Do you avoid certain or many foods because of fear of experience negative 
consequences like choking or vomiting, or have other people suggested this may be the 
case for you?  
a. Yes 
b. No 
18. #Have you experienced significant weight loss (or are at a low weight for your age and 
height) but are not overly concerned with the size or shape of your body?  
a. Yes 
b. No 
*Indicates questions that are only asked if Q10 is assessed with a frequency greater than 0 
















• Q3: What is your current weight in 
pounds? 
• Q4: What is your current height in 
inches? 
• Q14: Do you consume a small 
amount of food (i.e., less than 1200 
calories/day) on a regular basis to 
influence your shape or weight? 
BMI = weight (lb) / [height (in)]2 x 703 ≤ 
18.499‡ 
 
• A1: Current weight: Q3/(Q4)2 * 703 
≤ 18.499 
AND 
• A2: Q14 = YES 
B: Intense fear of 
gaining weight 
• Q5: How much more or less do 
you feel you worry about your 
weight and body shape than other 
people your age? 
• Q6: How afraid are you of gaining 
3 pounds? 
• Q7: When was the last time you 
went on a diet? 
• Q8: Compared to other things in 
your life, how important is your 
weight to you? 
• Q9: Do you ever feel fat? 
• B1: WCS score ≥ 47 
OR 
• B2: Endorsed “very afraid” or 
“terrified” in response to Q6, “How 







• Q5-9 • C1: WCS score ≥ 47 
OR 
• C2: Endorsed “more important” or 
“most important” in response to 
Q8, “Compared to other things in 
your life, how important is your 
weight to you?” 
 
Final Algorithm:  
• Current AN (medical referral warranted): (A1 + A2) + (B1 or B2) + (C1 or C2) 
To score the WCS: 1) Recode all items to be on a 0-100 scale  
                     2) WCS = (Q1 + Q2 + Q3 + Q4 + Q5)/5 
 
‡DSM-5 does not give a cut-off for weight; thus, we chose to use ≤ 18.499 as 18.5 is the cut-off for 








Criteria Screening Questions Algorithm For Diagnosis 
A: Weight and 
height entered 
• Q3: What is your current weight in 
pounds? 
• Q4: What is your current height in 
inches? 
• A1: Q3 ≥ 0 
AND 
• A2: Q4 ≥ 0 
B: Recurrent 
binge eating 
(with loss of 
control) 
• Q10: In the past 3 months, how 
many times have you had a sense of 
loss of control AND you also ate what 
most people would regard as an 
unusually large amount of food at 
one time, defined as, definitely more 
than most people would eat under 
similar circumstances? 





• Q13: In the past 3 months, how 
many times have you done any of 
the following as a means to control 
your weight and shape: 
o Q13a. Made yourself throw-
up? 
o Q13b. Used diuretics or 
laxatives? 
o Q13c. Exercised excessively?  
o Q13d. Fasted? 
• C1: (Q13a + Q13b + Q13c + Q13d) 
> 1 








• D1: Q10 ≥ 12      
AND 






• Q5: How much more or less do you 
feel you worry about your weight 
and body shape than other people 
your age? 
• Q6: How afraid are you of gaining 3 
pounds? 
• Q7: When was the last time you 
went on a diet? 
• Q8: Compared to other things in 
your life, how important is your 
weight to you? 
• Q9: Do you ever feel fat? 
• E1: WCS score ≥ 47 
OR 
• E2: Endorsed “more important” 
or “most important” in response 
to Q8, “Compared to other things 
in your life, how important is your 
weight to you?” 
 
Final Algorithm:  






Binge Eating Disorder 
 
Criteria Screening Questions Algorithm For Diagnosis 
A: Weight and 
height entered 
• Q3: What is your current weight in 
pounds? 
• Q4: What is your current height in 
inches? 
• A1: Q3 ≥ 0 
AND 
• A2: Q4 ≥ 0 
B: Recurrent 
episodes of binge 
eating 
• Q10: In the past 3 months, how many 
times have you had a sense of loss of 
control AND you also ate what most 
people would regard as an unusually 
large amount of food at one time, 
defined as, definitely more than most 
people would eat under similar 
circumstances? 
• B1: Q10 > 1 




• Q11: During these episodes of eating 
an unusually large amount of food 
with a sense of loss of control, do you:  
o Q11a: Eat much more rapidly 
than normal? 
o Q11b: Eat until feeling 
uncomfortably full? 
o Q11c: Eat large amounts of 
food when not feeling 
physically hungry? 
o Q11d: Eat alone because of 
feeling embarrassed by how 
much you are eating? 
o Q11e: Feel disgusted, 
depressed, or very guilty 
afterward? 
• C1: (Q11a + Q11b + Q11c + Q11d 




• Q12: How distressed or upset have 
you felt about these episodes? 
• E1: Q12 ≥ 4 (i.e., greatly or 
extremely) 
E: The bingeing 
occurs on 
average at least 
once a week for 
3 months 
• Q10 • E1: Q10 ≥ 12 





• Q13 • F1: Q13a + Q13b + Q13c + Q13d 
< 3 
 
Final Algorithm:  





Subthreshold Bulimia Nervosa 
 
Criteria Screening Questions Algorithm For Diagnosis 
A: Weight and 
height entered 
• Q3: What is your current weight in 
pounds? 
• Q4: What is your current height in 
inches? 
• A1: Q3 ≥ 0 
AND 
• A2: Q4 ≥ 0 
B: Recurrent 
binge eating 
(with loss of 
control) 
• Q10: In the past 3 months, how 
many times have you had a sense of 
loss of control AND you also ate what 
most people would regard as an 
unusually large amount of food at 
one time, defined as, definitely more 
than most people would eat under 
similar circumstances? 





• Q13: In the past 3 months, how 
many times have you done any of 
the following as a means to control 
your weight and shape: 
o Q13a. Made yourself throw-
up? 
o Q13b. Used diuretics or 
laxatives? 
o Q13c. Exercised excessively?  
o Q13d. Fasted? 
• C1: (Q13a + Q13b + Q13c + Q13d) 
> 1 
D: Bingeing and 
compensatory 
behaviors occur 
on average less 
than once/week 
for 3 months 
• Q10 
• Q13 
• D1: Q10 ≥ 3  
AND 
• D2: (Q13a + Q13b + Q13c + Q13d) 





• Q5: How much more or less do you 
feel you worry about your weight 
and body shape than other people 
your age? 
• Q6: How afraid are you of gaining 3 
pounds? 
• Q7: When was the last time you 
went on a diet? 
• Q8: Compared to other things in 
your life, how important is your 
weight to you? 
• Q9: Do you ever feel fat? 
• E1: WCS score ≥ 47 
OR 
• E2: Endorsed “more important” 
or “most important” in response 
to Q8, “Compared to other things 
in your life, how important is your 
weight to you?” 
 
Final Algorithm:  






Subthreshold Binge Eating Disorder 
Criteria Screening Questions Algorithm For Diagnosis 
A: Weight and 
height entered 
• Q3: What is your current weight in 
pounds? 
• Q4: What is your current height in 
inches? 
• A1: Q3 ≥ 0 
AND 
• A2: Q4 ≥ 0 
B: Recurrent 
episodes of binge 
eating 
• Q10: In the past 3 months, how many 
times have you had a sense of loss of 
control AND you also ate what most 
people would regard as an unusually 
large amount of food at one time, 
defined as, definitely more than most 
people would eat under similar 
circumstances? 
• B1: Q10 > 1 




• Q11: During these episodes of eating 
an unusually large amount of food 
with a sense of loss of control, do you:  
o Q11a: Eat much more rapidly 
than normal? 
o Q11b: Eat until feeling 
uncomfortably full? 
o Q11c: Eat large amounts of 
food when not feeling 
physically hungry? 
o Q11d: Eat alone because of 
feeling embarrassed by how 
much you are eating? 
o Q11e: Feel disgusted, 
depressed, or very guilty 
afterward? 
• C1: (Q11a + Q11b + Q11c + Q11d 




• Q12: How distressed or upset have 
you felt about these episodes? 
• D1: Q12 ≥ 4 (i.e., greatly or 
extremely) 
E: The bingeing 
occurs on 
average at least 
once a week for 
3 months 
• Q10 • E1: Q10 ≥3  





• Q13: In the past 3 months, how many 
times have you done any of the 
following as a means to control your 
weight and shape: 
o Q13a. Made yourself throw-
up? 
o Q13b. Used diuretics or 
laxatives? 
o Q13c. Exercised excessively?  






o Q13d. Fasted? 
 
Final Algorithm:  






Criteria Screening Questions Algorithm For Diagnosis 
A: Weight and 
height entered 
• Q3: What is your current weight in 
pounds? 
• Q4: What is your current height in 
inches? 
• A1: Q3 ≥ 0 
AND 





• Q10: In the past 3 months, how many 
times have you had a sense of loss of 
control AND you also ate what most 
people would regard as an unusually 
large amount of food at one time, 
defined as, definitely more than most 
people would eat under similar 
circumstances? 
• Q13: In the past 3 months, how many 
times have you done any of the 
following as a means to control your 
weight and shape: 
o Q13a. Made yourself throw-
up? 
o Q13b. Used diuretics or 
laxatives? 
• B1: Q10 = 0 
AND 
• B2: (Q13a + Q13b) ≥ 12 
 
Final Algorithm:  

























Unspecified Feeding or Eating Disorder 
 
Criteria Screening Questions Algorithm For Diagnosis 
A: Weight and 
height entered 
• Q3: What is your current weight in 
pounds? 
• Q4: What is your current height in 
inches? 
• A1: Q3 ≥ 0 
AND 
• A2: Q4 ≥ 0 
B: Recurrent 
binge eating 




• Q10: In the past 3 months, how many 
times have you had a sense of loss of 
control AND you also ate what most 
people would regard as an unusually 
large amount of food at one time, 
defined as, definitely more than most 
people would eat under similar 
circumstances? 
• Q13: In the past 3 months, how many 
times have you done any of the 
following as a means to control your 
weight and shape: 
o Q13a. Made yourself throw-
up? 
o Q13b. Used diuretics or 
laxatives? 
o Q13c. Exercised excessively?  
o Q13d. Fasted? 
• B1: Q10 ≥ 3 
OR 
• B2: (Q13a + Q13b + Q13c + 
Q13d) ≥ 3 
 
Final Algorithm:  
























Atypical Anorexia Nervosa (INCLUDED AS PART OF AIM 2, NOT PART OF THE ORIGINAL SWED 
ALGORITHM) 
 





• Q14: Do you consume a small 
amount of food (i.e., less than 1200 
calories/day) on a regular basis to 
influence your shape or weight? 
• A1: Q14 = YES 
B: Intense fear of 
gaining weight 
• Q5: How much more or less do 
you feel you worry about your 
weight and body shape than other 
people your age? 
• Q6: How afraid are you of gaining 
3 pounds? 
• Q7: When was the last time you 
went on a diet? 
• Q8: Compared to other things in 
your life, how important is your 
weight to you? 
• Q9: Do you ever feel fat? 
• B1: WCS score ≥ 47 
OR 
• B2: Endorsed “very afraid” or 
“terrified” in response to Q6, “How 







• Q5-9 • C1: WCS score ≥ 47 
OR 
• C2: Endorsed “more important” or 
“most important” in response to 
Q8, “Compared to other things in 
your life, how important is your 
weight to you?” 
 
Final Algorithm:  






At Risk for an Eating Disorder 
 
Criteria Screening Questions Algorithm For Diagnosis 
A: Weight and 
height entered 
• Q3: What is your current weight in 
pounds? 
• Q4: What is your current height in 
inches? 
• A1: Q3 ≥ 0 
AND 





• Q5: How much more or less do 
you feel you worry about your 
weight and body shape than other 
people your age? 
• Q6: How afraid are you of gaining 
3 pounds? 
• Q7: When was the last time you 
went on a diet? 
• Q8: Compared to other things in 
your life, how important is your 
weight to you? 
• Q9: Do you ever feel fat? 
• B1: WCS score ≥ 47 
OR 
• B2: Endorsed “more important” or 
“most important” in response to Q8, 
“Compared to other things in your 
life, how important is your weight to 
you?” 
OR 
• B3: Endorsed “very afraid” or “very 
afraid” in response to Q6, “How 
afraid are you of gaining 3 pounds?” 
 
Final Algorithm:  




























Avoidant/Restrictive Food Intake Disorder (ARFID) 
 
Criteria Screening Questions Algorithm For Diagnosis 
A: Weight and 
height entered 
• Q3: What is your current weight in 
pounds? 
• Q4: What is your current height in 
inches? 
• A1: Q3 > 0 
AND 




• Q15: Do you struggle with a lack of 
interest in eating or food?  
• Q16: Do you avoid certain or many 
foods because of such features as 
texture, consistency, temperature, 
or smell, or have other people 
suggested this may be the case for 
you?  
• Q17: Do you avoid certain or many 
foods because of fear of 
experience negative consequences 
like choking or vomiting, or have 
other people suggested this may 
be the case for you?  
• Q18: Have you experienced 
significant weight loss (or are at a 
low weight for your age and 
height) but are not overly 
concerned with the size or shape 
of your body?  
• A1: Q15 = YES 
OR 
• A2: Q16 = YES 
OR 
• A3: Q17 = YES 
 
 
Final Algorithm:  
• Avoidant/Restrictive Food Intake Disorder = (A1 + A2) + (B1 or B2 or B3) 
 
 
Trumping Order  
 
If an individual screens positive for more than one diagnosis, the trumping order for the diagnosis is 
as follows: 
1. Anorexia Nervosa 
2. Bulimia Nervosa 
3. Binge Eating Disorder 
4. Subthreshold Bulimia Nervosa 
5. Subthreshold Binge Eating Disorder 
6. Purging Disorder 
7. Unspecified Feeding or Eating Disorder 
8. At Risk for an Eating Disorder 
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